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Returning to the Moon…
in Preparation for Mars and Beyond

The job of robotic precursors:
• Environmental characterization for safe access
• Global topography and targeted mapping for landing site selection
• Resource prospecting and assessment of in-situ resource possibilities
• Technology “proving ground” to enable human exploration

“Starting no later than 2008, initiate a series of robotic
missions to the Moon to prepare for and support future
human exploration activities”

- Space Exploration Policy Directive, January 2004







-- The Puerto Rico Institute of Robotics, PRIOR, is a K-The Puerto Rico Institute of Robotics, PRIOR, is a K-
20 program that was created by an alliance between20 program that was created by an alliance between
NASA, PUPR, P.R Government, and the Industry.NASA, PUPR, P.R Government, and the Industry.
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What is PRIOR?What is PRIOR?



Inspire the Puerto Rican students to stay in theInspire the Puerto Rican students to stay in the
school and study careers related to STEM, toschool and study careers related to STEM, to
support the preparation of the Engineers andsupport the preparation of the Engineers and
Scientist of the future.  With the idea to increaseScientist of the future.  With the idea to increase
the participation of this under-represented Hispanicthe participation of this under-represented Hispanic
group in NASA missions.group in NASA missions.

We use the implementation of a robot  as an
educational STEM tool.

Mission of PRIORMission of PRIOR



•• Increase the interest on Increase the interest on ““STEMSTEM””
•• Promote Robotics competitions as a STEM toolPromote Robotics competitions as a STEM tool
•• Extension of Science/Math programs for the schoolsExtension of Science/Math programs for the schools

–– Local internshipLocal internship
–– for all grade levelsfor all grade levels

•• Collaboration with other Universities / LabsCollaboration with other Universities / Labs
••  Integrate with the Academia to provide opportunities Integrate with the Academia to provide opportunities
•• and grants for studentsand grants for students
•• Work in applied Research (for NASA and Industry)Work in applied Research (for NASA and Industry)

•• Increase inventions and support entrepreneursIncrease inventions and support entrepreneurs
•• Increase the opportunities at the NASA Robotics AcademyIncrease the opportunities at the NASA Robotics Academy

ObjectivesObjectives



K-20 Pipe Line (Long TermK-20 Pipe Line (Long Term
Plan)Plan)
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  For the students  For the students

•• Be at the school.Be at the school.
•• The school must identify a contact teachers orThe school must identify a contact teachers or

parents willing to get involve in the program.parents willing to get involve in the program.
•• Minimum GPA of 3.0 or have a special ability.Minimum GPA of 3.0 or have a special ability.

RequirementsRequirements



Technology ChallengeTechnology Challenge

•• Parents meeting: Friday Sept-18-2009Parents meeting: Friday Sept-18-2009
•• Start : Saturdays (Sep-26 to Dec-11 y 12)Start : Saturdays (Sep-26 to Dec-11 y 12)
•• Session 1 From 8:30 to 12AMSession 1 From 8:30 to 12AM
•• Session 2 From 1PM to 4:30 PMSession 2 From 1PM to 4:30 PM

•• Where: Where: Polytechnic University of P.R., San JuanPolytechnic University of P.R., San Juan

Program DescriptionProgram Description

Summer CampSummer Camp

•• Session 1 : June 1 to June 17,  24 students from ESSession 1 : June 1 to June 17,  24 students from ES
•• Session 2 : June 22 to July 10, 24 students from MSSession 2 : June 22 to July 10, 24 students from MS
•• Session 3 : July 13 to July 31,  24 students from HSSession 3 : July 13 to July 31,  24 students from HS

•• Time/place : 8:30 AM to 4:30 PM at CACTE, Time/place : 8:30 AM to 4:30 PM at CACTE, GuaynaboGuaynabo



•• Learn to work as a teamLearn to work as a team
•• Applied Experience inApplied Experience in

–– Physics conceptsPhysics concepts
–– ElectricityElectricity
–– Mechanical ConceptsMechanical Concepts
–– EngineeringEngineering

•• Hands On experienceHands On experience
•• Develop manual abilitiesDevelop manual abilities
•• Learn to programLearn to program
•• Test & troubleshootingTest & troubleshooting

Intensive TrainingIntensive Training



Attended Conferences and LecturesAttended Conferences and Lectures
Computer ProgrammingComputer Programming Voice RecognitionVoice RecognitionRobotics ProjectsRobotics Projects

Design & ConstructionDesign & ConstructionMechanical StructuresMechanical Structures Basic Electrical ConceptsBasic Electrical Concepts

Hands ON ExperienceHands ON Experience



•• Design a robotic rover for 2 competitionsDesign a robotic rover for 2 competitions
–– With autonomous and manual mode functionsWith autonomous and manual mode functions

Technology ChallengeTechnology Challenge
CompetitionsCompetitions



•• Perform a formal group presentation based in anPerform a formal group presentation based in an
assigned research topic.assigned research topic.

Technology ChallengeTechnology Challenge
ResearchResearch



•• Prepare and present a poster.Prepare and present a poster.

Technology ChallengeTechnology Challenge
PosterPoster



Technology ChallengeTechnology Challenge
Elemental SchoolElemental School



•• Polo with PRIOR logoPolo with PRIOR logo
•• Ceremony with certificatesCeremony with certificates
•• Sponsors are involvedSponsors are involved

Technology ChallengeTechnology Challenge
RecognitionRecognition



•• Pilot program with 10 High Schools.Pilot program with 10 High Schools.
•• First Session : June-18 to 29First Session : June-18 to 29
•• Second session : July-9 to 20Second session : July-9 to 20
•• Four students were selected from each school,Four students were selected from each school,

for a total of 40 students.for a total of 40 students.
•• The forty students were divided in 2 sessions ofThe forty students were divided in 2 sessions of

two weeks.two weeks.

  Pilot program  Pilot program
Summer 2007Summer 2007



•• NewsNews



  Details  Details

•• 24 H.S. participated within Carolina, San Juan,24 H.S. participated within Carolina, San Juan,
CaguasCaguas, , GuaynaboGuaynabo, and Dorado., and Dorado.

•• 196 students were selected.196 students were selected.

2007 Technology Challenge2007 Technology Challenge



  Details  Details

•• 28 H.S. participated from Carolina,  San Juan, 28 H.S. participated from Carolina,  San Juan, CaguasCaguas,,
GuaynaboGuaynabo, Dorado, , Dorado, BayamonBayamon, , SabanaSabana Grande,  Grande, FajardoFajardo,,
AreciboArecibo, , CamuyCamuy, , NaranjitoNaranjito, and Trujillo Alto., and Trujillo Alto.

•• 19 Middle Schools from Carolina, San Juan, 19 Middle Schools from Carolina, San Juan, CaguasCaguas,,
BayamonBayamon, Dorado, , Dorado, FajardoFajardo, and , and CamuyCamuy..

•• 14 Elementary Schools From Carolina, San Juan, 14 Elementary Schools From Carolina, San Juan, CaguasCaguas,,
BayamonBayamon, Dorado, and , Dorado, and FajardoFajardo..

•• Over 225 students were selected.Over 225 students were selected.

2008 Technology Challenge2008 Technology Challenge



2008 Technology Challenge2008 Technology Challenge



2008 Technology Challenge2008 Technology Challenge



2008 Technology Challenge2008 Technology Challenge



FIRST Competition 2008FIRST Competition 2008



FIRST Competition 2008FIRST Competition 2008



FIRST Competition 2009FIRST Competition 2009



FIRST Competition 2009FIRST Competition 2009



FIRST Competition 2009FIRST Competition 2009



World Robotics ChampionshipWorld Robotics Championship
Dallas 2009Dallas 2009



  Details  Details

•• 41 H.S. participated from Puerto Rico.41 H.S. participated from Puerto Rico.
•• 22 Middle Schools from Puerto Rico.22 Middle Schools from Puerto Rico.
•• 18 Elementary Senior from Puerto Rico.18 Elementary Senior from Puerto Rico.
•• 8 Elementary Jr. from Metro area.8 Elementary Jr. from Metro area.
•• Home Schools, Girls ScoutHome Schools, Girls Scout
•• 26 % are girls26 % are girls

2009 Technology Challenge2009 Technology Challenge



  4 days  4 days

•• GuaynaboGuaynabo City Major committed facilities. City Major committed facilities.
•• NASA JSC: Astronauts and Exhibits.NASA JSC: Astronauts and Exhibits.
•• NASA GSFC: Hubble model, Scientist, LithographsNASA GSFC: Hubble model, Scientist, Lithographs
•• NASA KSC: Documentation, SpeakerNASA KSC: Documentation, Speaker
•• Industry: providing funding and mentoringIndustry: providing funding and mentoring
•• GovernmentGovernment: DE, : DE, CityCity  MajorsMajors, PRIDCO, PRIDCO
•• 12 12 ConferencesConferences
•• 100 100 teamsteams (4  (4 levelslevels) in ) in thethe  RoboticsRobotics  competitioncompetition
•• ExpectExpect 16,000  16,000 peoplepeople  overover  thethe 4  4 daysdays

2009 Technology Challenge2009 Technology Challenge



Technology ChallengeTechnology Challenge
ResultsResults

??????1 + 61 + 611N/AN/AInternational AwardsInternational Awards

202013135522CitiesCities

625+625+510510405405100100Students ImpactStudents Impact

3883882252251961964040Students Part.Students Part.

100100575749491010Total teamsTotal teams

55000000Elemental- Elemental- JrJr

191914140000Elemental- Elemental- SrSr

222219190000Middle SchoolsMiddle Schools

3636282824241010High SchoolsHigh Schools

TC 2009TC 2009TC 2008TC 2008TC 2007TC 2007Summer 07Summer 07DescriptionDescription

•• 75% are public schools 75% are public schools

•• 100% students in 12 100% students in 12thth apply and go to Universities. apply and go to Universities.



Technology ChallengeTechnology Challenge
BenefitsBenefits

•• Increases the interest in STEM careers.Increases the interest in STEM careers.
•• The students gets 3 credits at Polytechnic UniversityThe students gets 3 credits at Polytechnic University
•• Reduce the student drop out rate and increase theReduce the student drop out rate and increase the

number of students applying to Universitynumber of students applying to University
•• Celebrate the knowledge and provide a model.Celebrate the knowledge and provide a model.
•• Creates a strong robotics knowledge to position P.R.Creates a strong robotics knowledge to position P.R.

as a significant resource in this area.as a significant resource in this area.
•• Create a strong alliance that focus in results.Create a strong alliance that focus in results.



Technology ChallengeTechnology Challenge

•• Maintaining the cost down, and volunteers you can doMaintaining the cost down, and volunteers you can do
a lot with small funding.a lot with small funding.

•• Balance theory with practice, Workshop are excellent.Balance theory with practice, Workshop are excellent.
•• Start small to have better control.Start small to have better control.

–– Easier to find funding, less obstacles, more positive resultsEasier to find funding, less obstacles, more positive results

•• Have a long range plan and look for sponsors.Have a long range plan and look for sponsors.
•• Do metrics to show Do metrics to show resultsresults

Lessons LearnedLessons Learned



Questions?Questions?



Technology ChallengeTechnology Challenge
Contact InfoContact Info

•• For information visit:For information visit:
•• http://www.pr-robot.comhttp://www.pr-robot.com

•• Contact us:Contact us:
•• WenceWence Lopez Lopez
•• E-mail: E-mail: wence@pr-robot.comwence@pr-robot.com


